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1.2 Digital Logic 
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2.1 General Safety 

2.2 Hand Tool Safety 
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2.4 Fire Safety - ' 
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3.1 • Types of Drawings and Views 

3.2 Blueprint Reading/Wording Drawings 
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3.4 Machine and. Welding Symbols 

t 

TOOLS ' ' * ' , 
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4.2 Boring^and DrllHncr Tools 

4.3 . s Cutting Tools , Fijes and Abrasive^ 

4.4 Holding and Fastening Tools, 

4.5 Fastening Devices ' 

'! 

ELECTRICITY/ELECTRCNICS 

*5.1 Basics of Energy . , 

5.2 % Atomic Theory 

5.3 * ElectricaJL Conduction 

5.4 Basics of Direct Current ' 

5.5 . Introduction to Circuits 

5.6 5 Reading Scales 

5.7 . using' a Y.O.M. 

5.8 OHM^S Law 

5.9 Power and Watt's Law 

5.10 , Kirchoff's Current Law . 
5.11" . Kirchoff Voltage Law 
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5.13 Parallel Resistive Circuits 

5.14 ' - Series - Parallel Resistive Circuits 
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Linear - Measure 1 
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Percent 4 -., . , 

Mathematical Formulas 
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Graphs 

Basic Trigonometry 
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HYDRAULICS * 

Hydraulics - Lever 
Hydraulics' * Transmission pf Force 
Hydraulics - Symbols 
Hydraulics Basifc Systems 
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Hydraulics' 
Hydraulics 
Hydraulics 
Hydraulics 
Hydraulics 
^Hydraulics 
Hydraulics 
Hydraulics 
•Hydraulics 



Pumps 

Pressure Relief Valve 
Reservoirs ' 
Directional Control Valve 
Cylinders 

Forces, Area, Pressure 
Conductors and Connectors 
Troubleshooting 
Maintenance 
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Refrigeration - Introduction 
Refrigeration - Compressors 
Refrigeration - Temperature Controls * 
Refrigeration - Condensers and Evaporation v 
Refrigeration - Purge, Evacuate, Recharge v 
Refrigeration - Troubleshooting 

MACHINE COMPONENTS 

■■■ > • 

Machine Components - Shafts 

Machine Components - Bearings •-' - 

Machine Components — Seals and Gaskets * ' 

Machine Components - Chain Sharfts 

Machine Qjm^onents - Belts and Pulleys 

LUBRICATION 

Lubrication - Introduction ' 
Lubrication - Standards and Selection of Lubricants 

BOILERS 

Boilers - Fire Tube Types 
Boilers - Water tube Types 
Boilers > Construction •,' 
Boilers - Fittings 
Boilers - Operation 
Boilers - Cleaning » 
Boilers - Jteat Recovery systems . 
' Boilers - Instruments and Controls 
Boilers - Piping and Steam Traps 



Types and* Classification 4 
Applications . 
Construction 

Calculating Heat and Flow 
Operation 

Monitoring and Troubleshooting 
Maintenance - 

STEAM ' * 

Steam - Formation and Evaporation 
Steam * -Types 
* Steam - Transport 
Steam - Purification 

TURBINES 

Steam Turbines Types 
Steam Turbineg - Components 
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^PUMPS 
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Pumps - 
Pumps - 
Pumps - 
/ Pumps - 
/ Pumps - 
Pumps - 
Pumps * 



15.3.. Steam Turbines - Auxiliaries 

1$,4 Steam Turbines - Operation and Maintenance 

15.5 Gas TUr6ines * * 
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FEBDWA 



17.1 Feedwater '- Types and Equipment 
*17.2 ^ Feedjtater - Water Treatments 
17.3 . Peedwater - Testing 
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16.1 Conation - Process* * . .V. / 



.^16.2 Ccntoustion - Types 'of Fuel 

,16.3 \Cpmbustion - Air and Fuel Gases •* 
r *16.4 Combustion - "Heat Transfer' 
16*5 Combustion - Wood . 



18.1 Generators - Types and Construction ' \ 

18.2 * Generators - Operation 

v " AIR COMPRESSORSy 1 

•- 19.1 Air 'Compressors - Types ■ " « , 

\ / 19.2 Air Cqpgressors - Operation and Maintenance 

/ MISCELLANEOUS - ' 

-; ~"7 ' * ^ "• • 

.20.1 Transformers " 

21.1 Circuit Protection * . , N 

22.1 Installation - Foundations 

22.2 Installation - Alignment * 

23.1 ' Trade Terms ' 'J ' V. . 
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STATIONARY ENGINEER 
SUPPLEMENTARY REFERENCE DIRECTORY 



Note:. All reference packets are numbered on the upper right-hand corner of the respective. cover page. 

• • ■ " Related Tra ining Module 

Correspondence .Course, Lecture 1, Sec. 2, Steam Generators ,' types , .-. 
of .Boilers I, S.A*|J.T., Calgary, Alberta, Canada •" 



Supplementary •■ * 
Packet # . Description ' 



12.1 

.12.2 . 

■i 

12.3 ' 

12.4 
' v 

12vV . 

:12'.5' •' 

'' ' ' '' . "'' 

-12 .7 ^ 

1:2 .8 V - V 

j3.1 s 
13:2 . " 
1T.4- 
13-6 • 

:t3,^ : . 

13.3 -V;, 

u^: .. . 



Correspondence Course, lecture 2* Sec. 2, Steam Generators, Types 
of Boilers II, S.A.I. T.', Calgary, Alberta, Canada . 

Correspondence Course, Lecture 2, Sec. 2, Steam ; Generators, Boiler 
Construction .& Erection, S.A.I. J,, Calgary, Alberta, Canada 

Correspondence Course, Lecture 4,. Sec. 2, Steam Generators, Boiler 
Fittings II, S.A.I.T., Calgary, Alberta, Canada- - 

Corresondence Course, Lecture 4, Sec. 2, Stefcm Generators, Boiler 
Fitting" I, S-.A. I. T vj Calgary, Alberta, Canada 

Correspondence Course, Lecture 10, Sec. 2," Steam Generation, Boiler 
Operation, Maintenance, Inspection, S.A.I.T., Calgary , Alberta, 
Canada * ■ 

Correspondence Course, Lecture 3, Sec- 2 r Steam Generation, Boiler 
D'eta-ils, S.A.I. T., Calgary, Alberta, Canada 

Refer to • reference packet 14.3/12.8 ' , / . • 

Correspondence Course, Lecture 9, Sec. 2, Steam- Generator*, Power 
Plant Pumps, .S.Ajl.T. , Calgary, Alberta>, Canada 



Correspondence- Course, Lecture, Sec- 3, Steam Generators, .Pumps, 
..S.A-.jJ. ,. Calgary, Alberta, Canada., • ■- . . : *.* 



12.1 -Boilers, Fire. Tube Type 

12.2 Boilers, Water Tube Type 

12.3 Boilers, Construction 

& ■ ■ ■ 

1 

12.4 Boilers,- Fittings 
12.4 Boilers, Fittings 



12.5 Bbil-ers, Operation 



12.7 Boilers Heat Recovery 
Systems ' • 



"PUMPS 

13.1 . Types' & Classification • 

13.2 Applications ; v 
13.4 Calculating Heat j& Flow K 
.13.6 'Monitoring & Troubles hop ting 
13.7 Maintenance 



•13,3 Constructioh 
] 13.5 .Operation , 



Stat1ana>y- Engineer ' , / 
' SuppVeniehtary Reference. Directory 
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. •? ' SuppTementtfiry 1 ' • ' 
'. Packet #■ • 1 • Description 



12.8 
■'' 14,4.. 
15.1 
15.2 
15.3 

15:4 

15.5 
16.2 
16.2 
16,3 
17.1 
17.2 



Correspondence Course/ Lecture 6,' Section 3, Steam Generators, Steam 
Generator Controls, S.A.I.T. , Calgary, Alberta, Canada 

Correspondence Course, Lecture 11, Section 2, Steam Generators, 
Piping II, S.A.I.T., Calgary, Alberta,, Canada 

Correspondence Course, Lecture 1, Sec. 4, Prime Movers & Auxiliaries, 
Steam Turbines, S.A.I.T., Calgary, Alberta, Canada 

Correspondence Course, Lecture 4, Sec. 3, Prime Movers, Steam 
Turbines I* S.A.I.T., Calgary, Alberta, Canada 

■ •* * 
Correspondence Course, Lecture 2, Sec. 4, Prime Movers & Auxiliaries, 
Steam Turbine Auxiliaries, S.A.I.T. , Calgary., Alberta, Canada .• 

Correspondence Course, Lecture 6," Sec. 3, Prime Movers', Steam Jurbine 
Operation & Maintenance', S.A.I.T., Calgary, Alberta, Canada 

Correspondence Course, Lecture 8, Sec. 3, Prime Movers,. Gas Turbine!, 
S.A.I.T., Calgary, Alberta, Canada / 



Boilers- Fired with Wood and Bark Residues, D.D.'Junge, F.R.L V O.S.U 

1975 ' 

Correspondence Course, Lecture 5, Sec. 2, Steam Generators, Fuel- 
Combustion, S.A.I.T., Calvary, Alberta, Canada . 4 v 

Correspondence Course, Lecture 5, Sec. 2, Plant Services, Fuel & 
Combustion', S.A.I.T., Calgary, Alberta, Canada 

V « / 

Correspondence Course, Lecture 12, Sec. 3, Steam Generation, Water 
Treatment, S.A.I.T., Calgary, Alberta, Canada 

1 

Correspondence Course, Lecture 12, Sec. 2, Steam Generation, Water 
Treatment, S.A.I.T., Calgary, Alberta, Canada 



Related Training Module 

14.3 ' Steam, Transport 

12.8 Boilers, Instruments & 
' Controls 

14.4 §team, Purification 



15.1 Steam Turbines, Types 

15.2 Steam- Turbines, Components 

V 

15.3 Steam Turbines, Auxiliaries 

15.4 Steam Turbines, Operation & 
Maintenance 

15.5 Gas Turbines 

♦ 

16.2 Combustion Types of Fuel 

16.2 Combustion T/pes of Fuel. 

16.3 Combustion, Air & Fuel Gases 

17.1 . Feed ^ater , 1$>es 
Operation 

17,.2 Feed *„ctef, Water Treatmerits 



ERIC 



11 



» J 



Stationary Engineer 
Supplementary Reference Directory. 
Page 3 , 

Supplementary '« 
Packet H Description 



.17. 3* 
18.1 



18.1 

18.2. 



19*1 



19.1 
19.2 



20.1 
21.1 

22.1 



Correspondence Course, Lecture 7, Sec. 2, Steam Generators ,«Boijler 
Feed Water Treatment, S.A.I. T; , Calgary, Alberta, Canada 



Correspondence Course, Lecture 2, Sec. 5,~£Jectricity , Direct 
Current Machines, S.A.I. TV, Calgary, Alberta, Canada,- 

Correspondence Course, Lecture 4, §ec. 5, Electricity, Alternating , 
Current Generators, S.A.I.T., Calgary, Alberta, Canada 



* Corrspondence Course,' Lecture 5, Sec. 4, Prime Movers & Auxiliaries, 
Air Compressor I, S.A.I. TV, Calgary, Alberta, Canada 

v \ 

Correspondence Course, Lecture 6, Sec. 4, Prime Movers & Auxiliaries^ 
Air Compressors- II, S.A.I.T. ^Calgary , Alberta, Canada 

* * 

Basic Electronics, Pow^r Transformers, EL-BE-51 

Correspondence Course, Lecture 7, Sec'. 5, Elfctricity, Switghgear 
j& Circuit, P^tectlve Equipment, S.^.I.T., Calgary, Alberta, Canada 

Correspondence Course, Lecture 10, Sec. 3, Prime Movers, Power Plant 
^Erection & Installation, S.A.I.T., Calgary, Alberta, Canada 



Related Trai ni ng Module * 

17.3 Feed Water, Testing 

• -. J" 
18.1 Generators, Types & 
' Construction 

18.1 Generators, Types & 
* Construction 

18.2 Generators, Operation , 

19.1 Air Compressors, Types 

19.1 Air Compressors, Types 

19.2 Air Compressors,- Operation 
& Maintenance ' 

20.1 Transformers. 
21.1 Circuit- Protection 

22.1 Installation Foundations 
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RECOMMENDATIONS FOR USING TRAINING MODULES 



The following pages list modules and their corresponding numbers for ^ this 
particular apprenticeship trade. As related training classroom hours 
vary for different reasons throughout the state, we recommend that 
i the Jndividual apprenticeship committees divide- the total packet's to 
fit their individual class* schedules. 

i 

There are over 130 modules available. Apprentices can complete the • 
whole set by the edd/c-f their indentured apprenticeships; Some , 
apprentices may already have knowledge -anti skills that are 'covered 
in particular modules. In. those cases,- perhaps credit could be . 
granted for those subjects, al lowing ,apprentcies to advance to the^«^ 
remaining modules. * K 



We suggest the the apprenticeship instructors assign the modules in 
numerical order to make this learning tool most effective. " 
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SUPPUMfMTARY I^fiMATIQN 

ON CASSETTE TAPES % 

> ■ 




Tape lj Fire Tube Boilers - Water JLfe Boilers 

and Boiler 4 Manholes and Safety Precautions 

7 N 

Tape 2: Boiler Fittings, Valves, Injectors, , 
Pumps and Steam Traps 



\ 

Tape 3: Combustion, Boiler Care. and Heat Transfer 
and Feed Water Types 



Tape 4: Boiler Safety and Steam Turbines 



NOTE: The above cassette tapes are intended as additional 
reference material for the respective modules, as 
indicated, and not designated as a required assignment. 
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AIR COMPRESSORS — WPES 




Goal: 



The apprentice will be able to * 
detscribe air compressors and 
their construction* 



ERiC" 



Performance Indicators: 



1. DescYibe^po^itive displacement 
compressors. 

2. Describe dynamic type 
compressors. — * 

3. Describe construction of < 
compressor parts* t 
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INSTRUCTIONAL LEARNING SYSTEMS . 




* Read. the> goal and performance indicators to find what is to be* ^earned from 



package* 



1' * 



* Read the ! vocabulary list 'to find new words that wiTLl be used in,. package. 

* Read the ! introduction and information sheets. 

* Complete ; the job. sheet. 



* Complete self -assessment . 

* Sjomplete post-assessmpnt . 
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INSTRUCTIONAL LJEARNING - SYSTEMS 

I m*m mm ' i n, mmm* n i dm** n 




* Axial thr»j?t ." 

\ 

* Centrifugal * 

* * ■ • 

* Double acting 

* Dynamic type 

* Lobe type 

* Positive displacement type 

* Reciprocating 

* Rotary type 

* Screw type 

* Single acting * 

* Sliding vane/ type 
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Compressed air has ftinay uses* around industrial sites. It is used for painting, 
cleaning, pneumatic topi ojteration, soot blowing' arfd many other purposes. Air 
compressors are an integral part of most power plants . i Oftep they are driven by 
steam from the plant or a steam \driven turMne, • / • 4 

Compressors come in many deisigns and ^izes/ A $ize and design is jfclectfed' 
according to thie work to be performed by the use of compressed air. A plant 
operator must be able to select the appropriate compressor for their location. 
A basic understanding of the various types of^compressors. available will help 
the operator to Inake bettor choices. 
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Air*t!Srapressors are of two basic types: 

* Positive displacement , 
.* Dynamic 

Positive Pisplacement Compressors 



A positive displacement Qompressor , is one that compresses a definite amount of 
air for Jeach stroke or tiirnthat it makes. .The positive displacement compressor 
.. may. be a reciprocating type which uses a cylinder and piston arrangement or a 
rotary type that uses,, vanes* or lobes to compress the air. Reciprocating 
compressors may be a single acting in which the compression .occurs at' one end of 
the cylinder, A double acting' type compresses at both ends of the cylinder . • A 
single acting reciprocating compressor is shown h^lnw 



1, plate type valve 

. 2, . cylinder 

3. cylinder water jacket 

4. automotive 'type pistbn , 

5. connecting rod: 



6. crankcase 

7. crankcase door 



8. crankshaft counterweight 



9- oil screen 



10. low oil pressure alarift 
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A double acting reciprocating xompressor is shown, 

• Suction Valves 



V 




^Discharge Valves 

Rotary compressors *are positive displacement types, 
classified a?: . ' 



They can be further 



* Slicing vane type 
*_/Lobe type 

* Screw type 



The sliding vane type has v^nes that fit into radial slots on the rotor* As the 
rotor turns, the vanes are tossed outward by centrifugal force 9 Air is trapped 
and squeezed as the vanes move toward the outlet* ^ 
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The Votary lobe compressor, has iobe shaped impellers that turn in opposite 

directions. The interface between the lobes squeezes the air as it moves from 

inlet tb outlet* 4 • » 

Outlet ; * . 

/ 



■s 



( 




•Inlet* 
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Dynamic Compressors J* 



A dynamic compressor increases the velocity of the air and then converts £hat 
velocity into pressure/ The dynamic compressor is subdivided v into two types. 

* Centrifugal s 
. *■ Axial flow 

The centrifugal compressor d^aws air into the eye of the impeller and discharges 



INSTRUCTIONAL LEARNING SYSTEMS 





it from the outer rim of the impeller, .The casing has attached vanes that 
diffuse the air and convert it to pressure'. The air is then forced through a 
volute w shaped casing to further compress it. This compressor operates on 
centrifugal action of the impeller. 



Diffuse r Section 



S 



JEST COPY AVAILABLE 



Second 
Stage 
Inlet"" 



Shaft , 
Seal 







(5) 









ourur 




The axial flow compressor h&s a rotor that rotates within a casing. The rotor 
has moving blades that move between* fixed blades attached to. the casing. Air is 
moved between the two sets of blades. Its velocity is converted- to pressure. 
It is constructed much like a turbine. 



BEST COPY AVAILABLE 
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Construction 



V 



Compressor? are often driven by exhaust steam from steam generation plants. In 
tlfat case, a reciprocating steam engine is used to drive the compressor* It is 
usually mounted on a common base with the steam engine. ' In other cases, a stjeam 
turbine may be used to drive the compressor . / The compressor parts are made of 
nia^l^als M;hat will withstand the pressures oft each situation. The parts of a 

recipr-ocauing compressor and the materials used in construction are: 

? ■ • 

* Cylinders — cast iron^br pressures up to 1000 kPA. Cast steel for 
pressures up to 6900 kPA and forged steel for pressures beyond 6900 kPA*. 



* t 



Pistons - — aluminum, cast iron or stee 
Crossheads — steel 
Crankshafts — forged steel 




* Valves < — alloy st&el ■ * 

Dynamic compressors of the centrifugal type are driven by gasoline 
electric motors, stedm turbines and gas turbines. The impellers' 
centrifugal compressor are steel castings, forging or welded construction. 
Shafts are forged steel and casir^s are made of forged steel. 

Axial flow compressor^ are .driven by steam or gas turbines. The casings are 
made of cast steel or cast iron.. Their rotor shafts are made of forged steel. 
The axfial flow coapressor must be constructed to withstand the axial thrust of 
the rotating blades/ Axial -J£iew compressors are very much like a reaction 
turbine in the way they are constructed. * The problems of axial thrust are the 
same as that encountered with the turbine. 
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* Read the supplementary reference material and study the photographs and 
illustrations <jprefully.> # 

* Complete the 'job sheet. r 

* Complete the self -assessment and check answers, 

* Complete the post-assessment and have insturctor check answers, ' ' 

i 

Ml X • . 
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Job Sheet 




OBSERVE AIR COMPRESSORS AT YOUR\PLANT SITE 



* What kind of air compressors do you see? Classify them. 



* How are the'y driven? . 



* H6w much capacity (pressure) can they deliver? ' 



* How is air used at this plant? 



/ 
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INSTRUCTIONAL LEARNING SYSTEMS . 



Self 

Assessment 




It. What is a positive displacement compressor? 



2, List two types of pc^pitive displacement compressors, 



3. What does double acting m^an? 

4, | List three typjes of rotary compressors. 



5. List two types of dynamic compressors* 
6* What is a dynamic compressor? j * 



7. For pressures beyond 6900 kPA, what material should be used for cylinders? 



8. What is usually used to drive axial flow compressors? 

4* * 



9. Which compressor, isvcpnstructed like a turbine? 
10. 



Which type of compressor has an impeller that draws air in through its eye 
and discharges it from lt§ rim? tf 
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#3611 Assessmeni. 




• 


Answers 

m 11 ll# WW %il k# 


mm 





1. One that compresses a definite amount of air. at each stroke or turn, 

0 n 

2. Reciprocating, rotary • • 

■ * ■ / 

3. Compresses air at each end of the cylinder, - ^ 

y " . 

4/ Sliding vane, lobe, Bcrew 

5, Centrifugal, axial flow 

*" ■ 4 

6, One t>hat increases velocity of air and then conver^^ velocity to pressure 




7. Forged steel 

8. Steam turbines, gas turbines 



. / 



9, Axial flow 
10. Centrifugal 
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Assessment 




Match the following terms and phrases. 

1. Positive displacement 

— L_ 2 . Dynamic 

3* Double acting 4 



4. Sliding vane 

5. * Axial flow 
6 # Cast steel 

7 . Canary 

8, Axial thrust 

v ( 

% Shafts 



A, A type of rotary compressor. 

B, A type of dynamic compressor 
with an impeller, 

C, Used for cylinders of pressure 
of 1000 - 6900 kPA. 

D, A compressor that compresses 
\ a definite amount of air at 

each stroke or turn. 

E, / Usually made of forged steel; 



F. A problem in axial flovF^"' 
compression. 

G. Constructed much like a 
reaction turbine* 

H. A compressor that converts 
velocity of air to pressure > * 

t 

I. A small yellow bird. 




10. Centrifugal 



\ 



J, Compresses at each end of the 
cylinder. ♦ 
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instruct, or 


^ , W- 




rOSl M55655iTient , 






Ancu/prc 

t . * 








J.D; 1, 

H -2, 



.3. 



6. 



I 7. 
F 8. 



E 



9, 



B 10. 
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19.2 

AIR COMPRESSORS / — OPERATION AND MAINTENANCE 



• - - . • ^ 

Goal: 


Performance Indicators: 


The apprentice will be able to 


1. 


« 

Describe cooling. 


describe the operation and 






maintenance of air compressors. 


2: 


Describe air receivers* 




3. 


Describe air filtering. 




4. 


Describe regulating^ 

»•■■ * ■ • 




5. 


Describe surging. 


4 ■ ' ^ 

I 




6. 


Describe lubrication* 




7. 


Desoribe maintenance!* 


• 


1 






j 


r 
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* Read the. goal and performance 
pa&kage. ^ 



rmanceJttdj 
f to f inar 



* Read the vocabulary lis 

* Read the introduction and information sheets 

* Complete the job sheet. 



icators to find what is to be learned from 
Imh words that mil be used lo package. 



* Complete self -assessments 

Si* 

* Complete , post-assessment • 



A • 
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* Af tercooler 

* Air filter 
*. Air receiver 

* Cqoling 

* Intercooler 

* Regulation 
*< Surging 

* Throttling governor 

* Unloading device 



4> 
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Introduction 



t 




i > . . . ■.- ■ ■ 

Air compressors must "be operated in a manner that is safe and efficient in the 
production of air. As air is compressed to its maximum pressure, a lot of heat 
is developed* The heat nurist be removed from the working parts of the 
compressor. Cooling becomes a critical factor in air compression. 

The heat can cause oils to be converted into carbon deposits. Carboft deposits 
and their oil vapors combine with air mixtures to make explosions. So oiling of 
compressors must be done with a great deal of understanding and common sense. 
Most maintenance efforts are directed toward keeping the compressor cooled down. 



/ 
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Information 





Cooling 



J 



Many small compij^ssors are cjooled by air pulled in from the atmosphere. Most 
large compressors are water cooled. Water- is routed through the cylinder head in 4 
much the same way as an internal combustion Engine is cooled. The water travels 
through water chambers that have been cast into the cylinder block , and • head. 
Circulating pumps move the water so that the heat of the cylinder is moved out 
and cool water is available to absorb heat as it develops. As the water 
bollects heat;, it should be cooled by Icirculating it through a cooling pond or 
tower before it is returned to the cylinder. 

After compression of the air, it is cooled further before being /used, Vl^a 
cooling of air after compression id done^ in two steps. The first step is Qalled 
intercodlinft . Intercoolers are wateVfilled tubes ovjer which the compressed air 
passes. When compression is done by- stages to get highly compressed, air, 
ifttercooling is practi9ed between stages. The intercooler shell must have a 
drain to remove water, that condenses during the cooling of the warm air v 

A second step in air cooling is done in th^ af tercooler . After the compression 
is complgteii, Air is cooled some more before being delivered to the user site. 
The af tercooler is a shell and tube structure that contains the' water. The air 
flows over- and near thig ; water filled tubes and is cooled. The af tercooler must 
also be provided with a^djfrain. K * < ' ^ 

Air Receivers / • \ r 

"An air receiver is necessary for maintaining a reserve air supply. The receiver 

should be f^ttfed with & pressure gauge, ^safety valve and a drain cock. The line 

to the receiver should aiPso have a safety valve to present damage from operating 
tfie compressor when the line shut off yalve is closed., ' 

Air Filters ' • 

All atmospheric air .that enters the compressor should be filtered. Filtering- 
removes foreign matter that can be abrfesive to the compressor cylinder and other 
parts. A suction air filter should be used on openings tHat intake air. 

RgRulation : 

An automatic system should be installed for controlling the output of the 
compressor. A variable speed control systifem helps maintain a constant supply of 
air in the receiver. The system is controlled by a throttling governor which 
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Information 




speeds up the compressor when air pi*fisure drops in the receiver. As the air 

pressure reaches it v s maximum point, governor slows down the air compressor. 

Another system of constant speed cont^Bkuses an unloading device to regulate 
air flow, to the receiver. c 1 

Surging • ., • 



■ C 



Dyneunifc £ype compressors have problems with surging. Due to changes in volume 
and pressure, the air se£s up a reverse flow that causes shock waves* This 
surging of air can daip&|je ^eals, blading and other parts of the compressor. 
Surging can be preventfj^ the compressor capacity above surge limits. 

An automatic blow-off iM^kj^f^ be used to discha^|e the flow to avoid surging. 

Lubrication / ' 

Most reciprocatiftj^ 'fOmpressors have built in lubrication systems of the pressure 
j or splash t$$&fyi- Dynamic type compressors may have <a pressure lubrication 
system or be joileaf by ring and chain oilers. 

Maintenance ^ !/// 

Each ritenuf&ctu^r/ provides specific instructions for the maintenance of their 
compressors. /^tiese instructions should be carefully followed. A few 
maintenance points ^should be emphasized. 

* Do not jjver-oil or spill oil. This causes carbon formation when heated. 
Carbon i&epos^ts can qause explosions. ' 

* Use on^y recommended oil for the cooling system. 

* AlwetySjturn on cooling water$)efore starting the compression'. 

* Cle^)d|^cale dfiposits^from water jackets and intetcooler pipe. * 

* R^aff leaky discharge values. 

* Clesti)' air filters regularly. » \ 

Air compressors must be maintained to minimise the heat of compression. Routine 
-^maintenance that will prevent <r .the development of carbon deposits will add . 
equipmen£/|£ife and be much safer to the operator. 
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* Read pages 8 - 19 in supplementary reference* 

% . . ■ ■ ■ . 

* Complete the job sheet, 

* Complete the selfVassessment and check answers. 

* Complete the. post-assessment and haVe the instructor check your answers. 
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JL 




^#1 IW V* m 




COMPLETE A MAINTENANCE CHECK ON AN AIR COMPRESSOR 
,.* Obtain the manufacturers manual on the^air compressor. 

* Conduct routine maintenance check following the manufacturers directions. 

* Observe * ■ ■ . ' * . * 

- Is there evidence of over-oiling or oil spills? 



- Location of safety valves and shut-off valves, 

- Location of intercooler, aftercooler and receiver. 

- Type of compressor, size, rating, m 



X 



1 ' 



. < 



\ 



ERLC 




9 



40 




Ass ess m 6 n t 




! * 



1. How are large compressors usually cooled?, 

2. How is water moved through the cylinder heads? . 

V 

3* The first step in the cooling of compressed-air is palled 

A. The second step in cooling of compressed |dr is called ^ 

5, Where does the air go after being cooled? 

6. Why should air be filtered before it enters a compressor? 



7. A 'variable speed control system is controlled by 



8* A reverse flow of air that causes ^shock waves in the air compression system 
is called • 

\ > 

9. What are the results of over-oiling or spilling oil in the air compression? 

10. Why should' the line from compressor to receiver have a safety valve? 
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•Self Assessment 
Answers 




1. 
2. 
3. 
A. 
5. 
6. 

7. 
8. 
9. 

10. 



Water cooled 
circulating pumps 
Intercoollng 




Af tercooling 
Air receiver , 

Dirty air Is abrasive .to the Internal parts of the compressor. It causes ( 
excess wear on cylinders, valves, etc. 

Throttling and governor 

. ' f ' 

Surging , , 

Oil and heat create carbon deposit?* Carbon deposits and air" can " cause 
explosions. 

o 

.{yLit has a shut-off valve, it should also have a safety valve. The safety 
valve protects the pump from overpressure when the shut-off valve has not 
been opened . 
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Post 
Assessment 



A 




1 . Air receiver 



Vic* 



2 . Af tercfcoler 

♦ 

3* Circulating pumps 

4. ' Altering 

5. Throttling governor 

6. Intercooling 

7. Surging 

8. Dynamic type 



^ 9 . Reciprocating^ type 
10. Carbon deposits 



A. Controls a, variable speed 
control system, 

B. Oiled by jJVessure system or 
oil and ring system. 

C. Shock waves caused by reverse 
flow of air in compressor ♦ 

D. Oiled by pressure or splash 
systems. 

E. The secori^ step in cooling 
air after its compression. 

F. Caused by oil that has been 
overheated • 

G. Prevents wear due to 
abrasive action. 

H. Should be fitted with a 
safjety valve,* pressure gauge 
and drain cock. * 

J ' 

I. Moves water through cooling 
system. 

J»v The first step in cooling of 
air and often used between 
stages of CompressiW* 
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Instructor 

Post Assessment > 
Answers 



H 



B 



"7 



1 £ ' 2. 

I 3. 

G 4." 

A 5, 

J 6. 



7. 



8. 



D 9. 



F 10. 





■j 
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